Introduction. The calculations of the radiative neutrino decay performed by several authors 1 have shown that the process characteristics are substantially changed if the presence of a medium is taken into account. Note, the influence of the background matter was considered only in the vertex (it is the influence on the neutrino magnetic moment). Here we are going to discuss the impact of the medium onto the state of neutrino itself in the process which is similar to the so called spin light of neutrino (SLν) 2 , a new mechanism of the electromagnetic radiation the detailed quantum treatment of which was evaluated in a series of our papers 3 . Lately, there appeared several investigations 4,5 of the same effect but in connection to the electron which can be the source of the spin light of electron (SLe). The mechanism of SL is based on helicity states energy difference of the particle arising due to weak interaction with the background matter, in addition the energy deposit depends on the difference between the total energies of neutrinos (or electrons) in the initial and final states. In neutron matter, a more significant case is the SLν process with participation of antineutrinos and thus it is what we will study here. However for the convenience in what follows we will still speak about neutrinos.
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We will consider the transition of one neutrino mass state ν 1 into another mass state ν 2 assuming that m 1 > m 2 , and restrict ourselves with only these two neutrino species and accordingly with two flavour neutrinos (like in the previous works). Since the interactions of flavour neutrinos with neutron star matter, composed predominantly of neutrons, are the same and governed by the neutron density we will take equal interactions for the initial and final massive neutrinos with the matter.
Modified Dirac equation. The system "neutrino ⇔ dense matter" depicted above can be circumscribed mathematically in different ways. Here we use the powerful method of exact solutions developed in 3,4 . In the frame of this method neutrino states in matter are described by the modified Dirac equation: (n, 0). For the neutron star, the matter density can reach the values of n ≈ 10 37 ÷ 10 40 cm −3 . The corresponding energy spectrum of neutrino is given by E ε = ε (p − sαm ν ) 2 + m 2 ν + αm ν , where ε = ±1 defines the sign of the energy, s is the neutrino helicity, p is the neutrino momentum and α = Spin light mode of massive neutrino decay. Using the above-mentioned results we can now compute the process itself. From the energy-momentum conservation law we get for the emitted photon energy d
and where θ is the angle between the direction of the initial neutrino momentum p and the direction of the SLν photon emission. Using the exact neutrino wave functions in matter we calculate the rate of the process,
Results and discussion. It is worth to investigate the asymptotical behavior of the rate Γ ν 1 ν 2 in three most significant limiting cases keeping only the first infinitesimal order of small parameters. So we have,
(for ultrahigh density case),
Note that µ is the effective transition magnetic moment of the neutrino 6 .
The results 1) and 2) obtained within the generalization of the method of exact solutions to the case when the masses of the initial and final neutrinos are different, in the limit m 1 = m 2 reproduce exactly the results of the SLν calculation 2,3 . The asymptotic estimation 3) gives the contribution of the spin light mode to the neutrino radiative decay rate.
